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ABSTRACT OF THE DISCLOSURE 

The construction of an electrical ?lter having a pair of 
terminals extending from the ?lter, a plurality of capaci 
tive and inductive components disposed within the ?lter 
to form a ?lter circuit and electrically connected with one 
another and between the terminals, a plurality of spaced 
electrically conductive walls that are disposed to both sides 
of each inductive component to shield same, an insulating 
resin that encapsulates the capacitive and inductive com 
ponents and ?lls the regions between the electrically con~ 
ductive walls to form a rigid ?lter body, and a conductive 
coating upon the exterior surface of said resin that elec 
trically joins with said walls to form a shielding enclosure 
that isolates each conductive component. 

BACKGROUND OF THE INVENTION 

This invention relates to electrical ?lters, and more par 
ticularly, to a body construction therefor. A typical ap 
plication of such ?lters is for insertion between a power 
supply and a load circuit to block unwanted radio fre 
quency interference from entering the load-circuit. 

It has been the practice in the construction of electrical 
?lters to assemble the components inside an enclosure 
comprising a metal housing, and this requires an assembly 
technique which is costly and dif?cult. Frequently, the 
assembly of part inside an enclosure results in ?lters of 
unreliable quality. 
The metal housing which is used to protect and con 

tain a ?lter circuit also acts as a ground for the ?lter. In 
the construction of a ?lter for a circuit having inductive 
and capacitive components, it is especially important that 
each inductive component of said circuit be provided with 
a shielding enclosure that isolates it from the exterior of 
the ?lter as well as from any other inductive component. 
This is accomplished in the usual form of construction by 
providing spaced, metallic, electrically conductive shield 
ing walls which are disposed on both sides of each in 
ductive component and which are electrically connected to 
the exterior surface of the metal housing. Frequently, elec 
trical ?lters are constructed which require some of the 
metal shielding walls to be positioned in the interior of 
the ?lter. In such latter cases, the shielding walls are hid 
den from the view of the assembler and this frequently 
results in defective connections between these interior 
shielding walls and the exterior wall or surface of the 
metal housing. In many cases then, conventional ?lter as 
sembly techniques result in unreliable ?lters which lack 
the necessary isolation for each inductive component of 
the ?lter circuit'because of the defectively connected in 
terior shielding walls. 

Conventional ?lter construction also typically utilizes 
an insulating ?uid such as mineral oil to ?ll the void 
spaces within the metal housing, thus surrounding the 
electrical components of the ?lter circuit to prevent arcing 
and for heat transfer purposes. Leakage of this insulating 
?uid from the ?lter may destroy the elfectiveness of the 
?lter as well as create a potential ?re hazard. Such leak 
age may occur particularly in those constructions in which 
the metal housing forming the enclosure for the oil is of 
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sheet metal with at least one soldered seam, for soldered 
seams may develop small leaks with extended usage. 

Also, conventional ?lter construction, in addition to 
causing assembly problems and not being adequately re 
liable, is a comparatively expensive form of construction. 
The problem of providing a reliably constructed elec 

trical ?lter which not only is easier to construct, but which 
also utilizes low cost construction materials for the most 
part has not been fully solved. 

SUMMARY OF THE INVENTION 

In the present invention there is provided an electrical 
?lter which is more reliable, less expensive and easier to 
construct than ?lters heretofore obtainable. This is ac 
complished by provision of a ?lter comprising a pair of 
terminals, a plurality of capacitive and inductive compo 
nents within the ?lter that are electrically connected with 
one another and between said terminals, a plurality of 
electrically conductive walls that are spaced from one an 
other successively along the length of the ?lter and which 
are disposed to both sides of each inductive component 
to shield the same, an insulating resin which encapsulates 
the electrical components of the ?lter, ?lls the regions 
between said walls, and forms a rigid, solid body for the 
?lter, and a conductive ‘coating upon the exterior surface 
of the insulating resin that electrically joins with said walls 
and which forms therewith a shielding enclosure that iso 
lates each inductive component. 

Objects of the present invention are: to provide an elec 
trical ?lter which is easier to construct, less expenive and 
more reliable than heretofore possible; to provide a ?lter 
in which an insulating resin encapsulates the electrical 
components of the ?lter and forms a rigid, solid body for 
the ?lter; to provide an electrical ?lter in which the ex 
terior surface of the encapsulating insulating resin serves 
as a supporting substrate for the ground layer of the ?lter 
as formed by a conductive coating; to provide an elec 
trical ?lter which is rigid and solid throughout; and, in 
general, to provide an electrical ?lter having the several 
cited features and advantages which is quite strong and 
readily adaptable to various ?lter circuit arrangements 
while still being relatively simple and inexpensive to manu 
facture and assemble. Other objects and advantages will 
become apparent from the following description in which 
there is shown by way of illustration a preferred embodi 
ment of the invention. Reference is made to the claims 
at the end of this speci?cation for a determination of the 
scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in perspective of an electrical ?lter 
constructed according to the invention, 

FIG. 2 is a side view of the ?lter of FIG. 1 that is on an 
enlarged scale and in section with parts broken away to 
show the interior, 

FIG. 3 is a view in section, on a still larger scale, of a 
portion of the ?lter of FIG. 2 that comprises a capacitive 
component and adjoining parts located at the right hand 
end of the ?lter as viewed in FIG. 2, 
FIG. 4 is a view in section on the same scale as FIG. 3 

of another portion of the ?lter of FIG. 2 that comprise 
a capacitive component and adjoining parts disposed to 
the left of the capacitive component of FIG. 3, 
FIG. 5 is a view on the same scale as FIG. 2 showing 

a ring-type inductive component of the ?lter that is 
viewed through the plane 5-5 depicted in FIG. 2, and 

FIG. 6 is a view on the same scale as FIG. 2 showing 
an electrically conductive end wall that is viewed through 
the plane 6-6 depicted in FIG. 2. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings, there is shown in FIG. 1 
a generally cylindrical ?lter body from each end of which 
extends the threaded part of a terminal 1. As shown in 
FIG. 2, each terminal 1 extends inside the ?lter body and 
is comprised of a small collar 2 adjacent the threads 
and an inner end 3 which extends through a central open 
ing in an electrically conductive, disk-shaped end wall 4 
of an end cap 5. Each end cap 5 has a hollow, cylindrical 
part surrounding the associated terminal 1 and a suitable 
insulating resin 6, such as a quartz-?lled epoxy, ?lls the 
annular space between the terminal 1 and the end cap 5 
to lend rigidity to this part of the structure, to provide 
a moisture barrier between the the exterior and the in 
terior of the ?lter body, and to electrically insulate the 
terminal 1. 
The construction at the inner end 3 of the right hand 

terminal 1 is shown in FIG. 3. The innermost part of the 
inner end 3 is comprised of a stepped-down seat 7 and 
a thin insulating sheath 8 is tightly ?tted over this seat 7. 
A capacitor 9, comprised of concentric layers of thin elec 
trodes separated by layers of dielectric, and in the shape 
of a small hollow cylinder, is disposed on the sheath 8 
and is abutted against the step in the inner end 3 to make 
electrical contact therewith. The outer, cylindrical sur 
face of the capacitor 9 ?ts closely in the central opening 
of the end wall 4 of the end cap 5, and an outer layer of 
the capacitor 9 is in electrical contact with the wall 4, 
the electrical junction being provided therebetween with, 
for example, ?llets of a yieldable, highly conductive 
resin such as a silver-?lled epoxy. Thus, the capacitor 9 
is disposed electrically between the terminal 1 and the 
wall 4. To protect the capacitor 9, insulating sheaths 10 
and 11 are ?tted tightly over its outer cylindrical surface, 
with the sheath 10 being disposed on one side of the wall 
4 and the sheath 11 on the opposite side. The sheaths 10 
and -11 function as a conformal coating for the protec 
tion and insulation of the capacitor 9 and can be made of 
heat shrunk plastic tubing, for example, heat shrunk 
tubing of a vinylidine ?uoride polymer. 

Referring back to FIG. 2, the inside face of the end 
wall 4 has an anchor ring 12 of somewhat complex con 
?guration with bent ears 13 for the purpose of forming a 
tight union with an insulating resin to be described here 
inafter. The anchor ring 12 is shown in FIG. 6 from an 
end thereof, and it is an integral part of the end cap 5. 
To attain the unique con?guration of the end cap 5 in a 
single, unitary piece, it is preferably molded from an 
electrically conductive metal, such as silver-plated brass, 
or advantageously from a moldable plastic or resin which 
is capable of being metal plated as described hereinafter. 
The capacitor 9 is also in electrical engagement with 

a conductor wire 14 that extends from and is electrically 
connected to a central opening in the right hand terminal 
1. This connection can be seen best in FIG. 3. 

Referring back to FIG. 2, the conductor wire 14 ex 
tends from the right hand terminal 1 and is wound about 
a ring of suitable insulating material to form a right 
hand inductive component 15. FIG. 5 shows the con 
struction of the inductive component 15 as seen from its 
end. 
As can be seen in FIG. 2, the conductor wire 14 ex 

tends from the inductive component 15 to a right hand 
interior eyelet 16 with which it is electrically connected. 
The eyelet 16 extends through a central opening in a 
disk-shaped, electrically conductive, right hand interior 
wall 17. Referring now to FIG. 4, the eyelet 16 has a 
hollow cylindrical shank 18 for inserting the wire 14, 
and a ?ange 19 at its right hand end. An insulating 
sheath 20, similar to the sheath 8, is tightly ?tted over 
the shank 18. A ?rst interior capacitor 21 in the shape 
of a small hollow cylinder is disposed on the sheath 20 
and is abutted against the inside surface of the ?ange 19 
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to make electrical contact therewith. This capacitor 21 
is similar to the capacitor 9, and is comprised of cen 
centric layers of thin electrodes separated by layers of 
dielectric. The outer cylindrical surface of the capacitor 
21 ?ts closely in the central opening of the interior wall 
17, and an outer layer of the capacitor 21 is in electrical 
contact with the wall 17 in much the same manner as 
the outer layer of the capacitor 9 is in electrical contact 
with the end wall 4. Thus, the capacitor 21 is disposed 
electrically between the right hand inductive component 
15 and the right hand interior wall 17. To physically pro 
tect the capacitor 21, insulating sheaths 22 and 23, simi 
lar to sheaths 10 and 11, are ?tted tightly over it, with 
the sheath 22 being disposed on one side of the wall 17 
and the sheath 23 on the opposite side. 

vReferring back to FIG. 2, it is seen that the inductive 
component 15 is disposed electrically between the right 
hand end wall 4 and the right hand interior wall 17. 
Each of the faces of the interior wall 17 has an anchor 
ring, 24 and 25 respectively, of complex con?guration 
with bent ears 26 and 27 respectively for the purpose of 
forming a tight union with an insulating resin to be de 
scribed hereinafter, the con?guration being similar to 
that of the ring 12 and the bent cars 13 on the inside face 
of the end wall 4. The unique con?guration of the in 
terior wall 17 is attained in a manner similar to that 
described for the end cap 5. 
As shown in FIG. 2, the conductor wire 14 extends 

from the right hand interior eyelet -16 to a central in 
ductive component 28, which is similar to the right hand 
inductive component 15. From the central inductive com 
ponent 28 the conductor 14 extends to a left hand in 
terior eyelet 29 which is a mirror image of the right hand 
interior eyelet 16. The eyelet 29 extends through a central 
opening in a left hand interior wall 30 which is a mirror 
image of the right hand interior wall 17. Thus, it can 
be seen that the central inductive component 28 is dis 
posed electrically between the right hand interior wall 17 
and the left hand interior wall 30. 

Still referring to FIG. 2, the conductor wire 14 leads 
from the left hand interior eyelet 29 to a left hand induc 
tive component 31, which also is similar to the right 
hand inductive component 15. From the left hand induc 
tive component 31, the conductor wire 14 extends to and 
is electrically connected with the left hand terminal ‘1, 
the construction of which is similar to the right hand 
terminal 1 described heretofore. The left hand terminal 
1 extends through a central opening in the left hand end 
wall 4 of a left hand end cap 5, the construction of each 
of these being similar to that for the right hand wall 4 
and end cap 5, except that the hollow, cylindrical part 
of the left hand end cap 5 surrounding the associated 
terminal 1 is threaded to provide for mounting the ?lter 
and forming a ground connection. Thus, it can be seen 
that the left hand inductive component 31 is disposed 
electrically between the left hand end wall 4 and the left 
hand interior wall 30. 
As can be seen further in FIG. 2, the electrically con 

ductive walls including the end walls 4, and the interior 
walls 17 and 30, are spaced from one another successively 
along the length of the ?lter body and are disposed to 
both sides of each inductive component 15, 28 and 31 in 
order to shield the same, and also serving to compart~ 
mentalize or subdivide the interior of the ?lter body 
when more than one inductive component is included in 
the ?lter circuit. Each wall is provided with a central 
opening through which the ?lter circuit extends. It is 
intended that this central opening can be located at any 
point within the perimeter of each wall. Additionally, 
the interior walls can be provided with a plurality of per 
forations 32 as shown in FIG. 2 which extend through the 
faces thereof. The perforations 32 can offer additional - 
anchoring means for the ?lter body since a rod of a rigid, 
solid insulating resin to be described later will form there 
in to connect successive compartments of the ?lter body. 
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Also, the perforations 32 can permit pressure equalization 
between successive compartments within the ?lter body 
where such insulating resin is molded under pressure. 
However, if the interior walls are provided with perfora 
tions, care should be taken that such perforations be 
made small enough to insure that the interior walls can 
act effectively as a shield for the inductive components. 
The interior walls 17 and 30, in a manner similar to 

the end walls 4 of the end caps 5, can he made of an elec 
trically conductive metal such as silver-plated brass or, 
preferably, of an electrically conductive metal-plated 
plastic or resin. Examples of the latter includes synthetic 
polyamides or thermoset resins capable of being metal 
plated such as a glass ?ber reinforced epoxy, and provided 
with a continuous layer of copper deposited thereon by 
means of electroless plating techniques such as known to 
the art, followed by a continuous layer (having a thick 
ness of 1.5 mils, for example) of electrolytic nickel de 
posited on top of the copper layer. 
An insulating resin 33 encapsulates the electrical com 

ponents of the ?lter, ?lling the regions between the end 
and interior walls and forming a rigid, solid, physically 
strong body for the ?lter. Both castable and moldable 
insulating resins can be used including, for example, mold 
able thermoset resins suitable for low stress, low tem 
perature molding such as an epoxy. The insulating resin 
33 advantageously can be cast or molded after the rela 
tively simple and open assembly of the interior parts of 
the ?lter described in the foregoing paragraphs has been 
completed. The capacitors of the ?lter can also be pro 
vided with supplemental environmental protection by 
?rst coating them with an insulating resin of high bond 
strength and low gas and liquid permeability, such as an 
epoxy resin of those characteristics, prior to casting or 
molding the insulating resin 33 that forms the body of the 
?lter. 

Referring to FIG. 2, the exterior surface of the insulat 
ing resin 33 acts as a supporting substrate for a conductive 
coating 34 which is deposited thereon as a continuous 
layer. This coating 34 electrically joins the end and in~ 
terior walls of the ?lter with one another thereby pro 
viding an electrically shielded enclosure (from the exterior 
of the ?lter) for the interior parts of the ?lter, and also 
acting as a ground when the ?lter is mounted for use. 
Additionally, the end and interior walls provide separate, 
individual shielding for each inductive component in the 
?lter cricuit, and combine with the coating 34 to isolate 
each inductive component. The coating 34 can be pro 
vided, for example, by a continuous layer of electroless 
copper or electroless nickel on the exterior surface of the 
resin 33 followed by a continuous layer of electrolytic 
nickel (e.g., 1.5 mils thick) or pure silver plate (e.g., ll 
mills thick) deposited on top of the electroless metal 
layer. The coating 34 can also be a continuous layer of a 
conductive resin such as a conductive epoxy (e.g., silver 
mixed in an epoxy matrix) which is painted on or other 
wise applied to the exterior surface of the resin 33; or, 
it can be a thin, continuous layer of conductive resin 
followed by a continuous layer of electrolytic nickel (e.g., 
1.5 mils thick) deposited on top of the thin conductive 
resin layer. It is important that the resistance of said 
conductive coating be very small so as not to impair the 
electrical attenuation of the ?lter, and that the thickness 
thereof be suf?ciently large to provide a shielding 
enclosure. 

In the present invention, a ?lter is provided that can 
be constructed with a simple, inexpensive and highly re 
liable open assembly technique by using an insulating 
resin to encapsulate the electrical components of the ?lter 
after they are ?rst assembled, and to form a rigid, solid 
body for the ?lter. The exterior surface of the rigid, solid 
insulating resin acts as a supporting substrate for a con 
ductive coating, which in turn, acts as a ground for the 
?lter and as a shielding enclosure for the interior partsv 
of the ?lter. The electrical components of the ?lter cir 
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6 
cuit can be so constructed and arranged as to provide a 
simple and highly reliable connection to said coating. In 
addition to high reliability and the use of less expensive 
construction materials in the assembly of the ?lter accord 
ing to the present invention, the fact that the ?lter body 
is solid eliminates any possibility of a hazardous failure 
caused by leakage of an insulating oil, which is usually 
used in conventional, hollow ?lter body construction. 

It is fully contemplated that a ?lter can be constructed 
according to this invention that contains only a single 
inductive component. Further, although the overall con 
?guration of the ?lter shown in the drawings is cylindrical, 
such con?guration is not critical, and thus other shapes 
can be used such as one having a generally rectangular 
cross section. Also, it is contemplated that ?lter circuit 
arrangements other than the particular one shown in the 
drawings can be used in the construction of a ?lter accord 
ing to this invention. 

Although a speci?c structural form of this invention has 
been illustrated and described, the invention is not limited 
to the speci?c construction herein disclosed and it is ex 
pected that those skilled in the art may be able to devise 
changes in or alternatives to the disclosed structural fea 
tures while still practicing this invention. It is to be under 
stood, therefore, that it is intended to cover all changes 
and modi?cations of the illustrated embodiment of this 
invention herein disclosed, as well as other embodiments 
not which do not constitute a departure from the true 
spirit and scope of this invention. 
We claim: 
1. In an electrical ?lter body the combination compris~ 

ing: 
a pair of terminals extending from the ?lter; 
a plurality of capacitive and inductive components 

within the ?lter electrically connected with one an— 
other and between said terminals; 

a plurality of electrically conductive walls that are 
spaced from one another successively along the 
length of the ?lter and which are disposed to both 
sides of each inductive component to shield the same; 

an insulating resin encapsulating the electrical compo 
nents of the ?lter, ?lling the regions between said 
walls, and forming a rigid, solid body for the ?lter 
the outer extent of such resin at the region alongside 
the walls leaving the peripheral edges of the wall ex 
posed outward beyond the resin to have such periph 
eral edges form a part of an outer conductive surface 
of the ?lter body; and 

a conductive coating deposited upon the exterior sur~ 
face of said resin that follows the contour of the resin 
surface and the peripheral edges of the wall to elec 
trically join with said walls and to form with the 
walls a shielding enclosure that isolates each induc 
tive component. 

2. The combination of claim 1 wherein the electrically 
conductive walls comprise end walls and interior walls 
with each interior wall provided with a plurality of per 
forations extending through the face thereof. 

3. The combination of claim 1 wherein the electrically 
corliductive walls are made of a metal-plated plastic mate 
ria . 

4. The combination of claim 1 wherein the electrically 
conductive walls are each provided with integral anchor 
ing means on at least one face thereof that is buried 
within said insulating resin. 
_ 5. In an electrical ?lter body the combination compris 
ing: 

electrically conductive end walls having electrical 
shielding properties disposed at opposite ends of the 
?lter body and having central openings therein; 

interior walls having central openings therein disposed 
between the end walls and spaced from one another 
and the end walls to compartmentalize the interior 
of the ?lter body, said interior walls being electrically 
conductive with electrical shielding properties; 
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a ?lter circuit extending through said ?lter body that 
includes capacitive and inductive circuit components 
and connections therebetween, said ?lter circuit pass 
ing through the openings of said end walls and said 
interior walls; 

said capacitive components being disposed at the cen 
tral openings of said end and interior walls with an 
outer layer of each such component being electrical 
ly connected to the associated wall; 

said inductive components being disposed between the 
walls to be separated from one another thereby; 

an insulating resin ?lling the regions between said walls, 
an encapsulating the electrical components of the ?l 
ter, and forming a rigid, solid body for the ?lter the 
outer extent of such resin at the region alongside the 
walls leaving the peripheral edges of the walls ex 
posed outward beyond the resin to have such pe 
ripheral edges form a part of an outer conductive 
surface of the ?lter body; and 

a conductive coating deposited upon the exterior sur 
face of said resin that follows the contour of the 
resin surface and the peripheral edges of the walls 
to electrically join said end and interior walls and 
to form with such walls a shielding enclosure that 
isolates said inductive components from one another 
and from the exterior of the ?lter body. 4 

6. The combination of claim 5 wherein the electrically 
conductive walls are made of a metal-plated plastic ma 
terial. 

7. The combination of claim 5 wherein the electrically 
conductive walls are provided with integral anchoring 
means on at least one face thereof. 

8. The combination of claim 5 wherein the conductive 
coating comprises a continuous layer of an electrically 
conductive metal plate. 

9. The combination of claim 5 wherein the conductive 
coating comprises a continuous layer of electrically con 
ductive resin. 
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